Aberrant expression of NOS isoforms in Alzheimer's disease is structurally related to nitrotyrosine formation.
Various isoforms of the nitric oxide (NO) producing enzyme nitric oxide synthase (NOS) are elevated in Alzheimer's disease (AD) indicating a critical role for NO in the pathomechanism. NO can react with superoxide to generate peroxynitrite, a process referred to as oxidative stress, which is likely to play a role in AD. Peroxynitrite in turn, nitrates tyrosine residues to form nitrotyrosine which can be identified immunohistochemically. To study the potential structural link between the increased synthesis of NO and the deposition of nitrotyrosine in AD, we analyzed the expression of neuronal NOS (nNOS), inducible NOS (iNOS) and endothelial NOS (eNOS) in AD and control brain, and compared the localization with the distribution of nitrotyrosine. Nitrotyrosine was detected in neurons, astrocytes and blood vessels in AD cases. Aberrant expression of nNOS in cortical pyramidal cells was highly co-localized with nitrotyrosine. Furthermore, iNOS and eNOS were highly expressed in astrocytes in AD. In addition, double immunolabeling studies revealed that in these glial cells iNOS and eNOS are co-localized with nitrotyrosine. Therefore, it is suggested that increased expression of all NOS isoforms in astrocytes and neurons contributes to the synthesis of peroxynitrite which leads to generation of nitrotyrosine. In view of the wide range of isoform-specific NOS inhibitors, the determination of the most responsible isoform of NOS for the formation of peroxynitrite in AD could be of therapeutic importance in the treatment of Alzheimer's disease.